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METHOD FOR PRODUCING REGENERATED
TARGET

This 1s a Continuation of Application No. 13/141,261 filed
Jun. 21, 2011, now U.S. Pat. No. 8,460,602, which 1n turn 1s
a National Stage application of PCT/JP2009/071055 filed on
Dec. 17, 2009, which claims the benefit JP 2008-332330 filed
on Dec. 26, 2008. The disclosure of the prior applications 1s
hereby incorporated by reference herein in 1ts entirety.

TECHNICAL FIELD

The present invention relates to a method for producing a
regenerated target, and 1n particular, to a method for produc-
ing a regenerated target by a sintering method 1n which a raw
material powder for a target 1s pressed in the uniaxial direc-
tion (hereinafter, may be referred to as a umaxial pressure
sintering method).

BACKGROUND ART

A sputtering method has been widely used to produce
recording media such as hard disks and optical discs.

However, a target used 1n a film deposition step during
sputtering 1s only used at an amount of about 40 to 60% at
most of 1ts total mass according to the principles of the film
deposition method.

Theretfore, recycling of a spent target has been desired.
This recycling 1s achieved, for example, by a wet process 1n
which a metal 1s separated and recovered for each constituent
clement after being melted by an acid and the like. As another
exemplary method of the recycling, a spent target may be
subjected to a refinement process of a metal that constitutes
the target. However, these methods of recovery entail high
cost, and are uneconomical.

On the other hand, Patent Literature 1 describes a tech-
nique to produce a regenerated target by using an HIP method
after filling an eroded groove of a spent target with a new raw
material powder for a target.

Also, Patent Literatures 2 and 3 describe a technique to
produce a regenerated target by using an HIP method after
covering not only an eroded groove of the spent target but also
the regions except the eroded groove with a raw material
powder for a target having the same composition as the spent
target.

However, the HIP method 1s required to use an HIP appa-
ratus which results in high cost.

On the other hand, Patent Literature 4 describes a tech-
nique to produce a regenerated target by using a hot-pressing,
method with uniaxial pressing instead of the HIP method.
Specifically, 1t describes a techmique to carry out hot-pressing
with a new raw material powder for a target being placed on
an erosion part side of the spent target.

CITATION LIST
Patent Literature

Patent Literature 1: Japanese Translation of PCT Patent
Application No. 2005-508444

Patent Literature 2: Japanese Patent Application Laid-
Open No. 2001-342562

Patent Literature 3: Japanese Patent Application Laid-

Open No. 2004-35919
Patent Literature 4: Japanese Patent Application Laid-

Open No. Sho 63-93859
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2
SUMMARY OF INVENTION

Technical Problem

The present inventors, however, found that the obtained
regenerated target had a lot of voids when hot-pressing was
carried out with the new raw material powder for a target
being placed on the erosion part side of the spent target
according to the technique described in Patent Literature 4.

The present invention has been made 1n view of the afore-
mentioned problems, and an object of the invention i1s to
provide a method for producing a regenerated target wherein
the regenerated target reduced in voids 1s produced by a
sintering method with uniaxial pressing.

Solution to Problem

The present inventors found that the obtained regenerated
target had a lot of voids 1n the place of the eroded groove of the
crosion part side. The present inventors considered that it was
caused by the following. The layer of the new raw material
powder for a target placed on the erosion part side of the spent
target, which was placed in the place of the eroded groove of
the erosion part side, was thicker than those at other places.
Therefore, in the hot-pressing method in which pressure was
applied in the thickness direction (in the uniaxial direction) of
the layer of the raw material powder for a target, a sufficient
pressure was not applied to the raw material powder for a
target placed 1n the place of the eroded groove of the erosion
part side surface. Accordingly, the present inventors consid-
cred that, even by the hot-pressing method with uniaxial
pressing, 1f the method 1s devised so that an 1sotropic pressure
1s applied to the new raw material powder for a target, a
suificient pressure 1s applied to the raw maternial powder for a
target placed 1n the place of the eroded groove of the erosion
part side, thereby reducing voids 1n the regenerated target to
be obtained. And, the present inventors made the present
ivention.

That 1s, a first aspect of a method for producing a regener-
ated target according to the present invention solving the
above problems 1s a method for producing a regenerated
target, including: a powder filling step of disposing a spent
target made of a metal sintered body or a composite sintered
body of a metal and a metal compound 1n an 1nner space of a
frame j1g having the inner space piercing in a uniaxial direc-
tion, and filling the inner space with araw material powder for
a target made of a metal or made of a metal and a metal
compound to cover an erosion part side of the spent target
with the raw material powder for a target; a cushioning-
material disposition step of disposing a deformable cushion-
ing material made of an 1norganic fiber so that the raw mate-
rial powder for a target with which the 1nner space has been
filled 1n the powder filling step 1s sandwiched between the
spent target and the cushioning material; and a sintering step
of pressing the raw matenal powder for a target with which
the 1nner space has been filled and the spent target in the
umaxial direction through the cushioning material disposed
in the cushioming-material disposition step and sintering
them.

A second aspect of a method for producing a regenerated
target according to the present invention solving the above
problems 1s a method for producing a regenerated target,
including: a powder {filling step of disposing a spent target
made of a metal sintered body or a composite sintered body of
a metal and a metal compound 1n an 1nner space of a frame j1g
having the inner space piercing in a vertical direction with an
erosion part side facing upward, and filling the inner space
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with a raw matenal powder for a target made of a metal or
made of a metal and a metal compound to cover the erosion
part side of the spent target with the raw material powder for
a target; a cushioning-material disposition step of disposing a
deformable cushioning material made of an inorganic fiber on
an upper side of the raw material powder for a target with
which the mner space has been filled in the powder filling
step; and a sintering step of pressing the raw material powder
for a target with which the inner space has been filled and the
spent target from the upper side 1 a umiaxial direction
through the cushioning material disposed 1n the cushioning-
material disposition step and sintering them.

In the present invention, the raw material powder for a
target covering the erosion part side of the spent target and the
spent target are pressed 1n the uniaxial direction through the
deformable cushioning material, and then the raw material
powder for a target 1s sintered. Accordingly, even under
uniaxial pressing, an 1sotropic pressure 1s more easily applied
to the entire raw material powder, and therefore the pressure
1s also more easily transmitted to the raw material powder
with which the eroded groove of the erosion part has been
filled and to the raw material powder with which a stepped
portion of the spent target has been filled. Thus, voids in the
obtained sintered body can be reduced even by the sintering
method with uniaxial pressing. Examples of the sintering
method with umaxial pressing include hot-pressing sintering,
method, electric heating sintering method, and spark plasma
sintering method.

In the cushioning-material disposition step, 1t 1s preferred
that the cushioning material be disposed so as to cover the
entire raw material powder for a target since an 1sotropic
pressure 1s more easily applied to the raw material powder for
a target.

A plurality of layered sheets of the cushioning material
may be disposed.

When the cushioning material 1s disposed 1n the cushion-
ing-material disposition step so that an amount of the cush-
ioning material to be disposed 1s larger 1n a thicker region of
the layer of the raw material powder for a target covering the
crosion part side of the spent target in the powder filling step,
volds 1in the obtained regenerated target can be further
reduced.

The amount of the cushioming material to be disposed can
be adjusted by, for example, the number of sheets of the
cushioning material to be disposed. In this case, a cushioning
material covering the entire raw material powder for a target
and a cushioning material covering only part of the raw mate-
rial powder for a target may be alternately layered, thereby
providing stable layers.

The cushioning material 1s, for example, a blanket made of
an morganic fiber which can resist to temperature and pres-
sure 1n the sintering step, and the inorganic fiber 1s at least one
kind of fiber selected from, for example, carbon fiber, glass
fiber, and alumina fiber.

When a cleaning step of cleaning the erosion part side of
the spent target 1s provided before the powder filling step, the
amount of impurities incorporated 1nto the obtained regener-
ated target can be reduced.

When a cutting step of cutting the spent target so as to
decrease a degree of recesses and projections 1n the erosion
part side of the spent target 1s provided before the powder
filling step, voids in the obtained regenerated target can be
turther reduced.

When the raw material powder for a target has the same
composition as the spent target, the composition of the
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obtained regenerated target 1s not changed in the thickness
direction, thereby allowing the obtained regenerated target to
be used to a deeper region.

When the sintering step 1s carried out in an inert atmo-
sphere, contamination of impurities 1nto the obtained regen-
erated target can be reduced.

Advantageous Effects of Invention

According to the present invention, the raw material pow-
der for a target made of a metal or made of a metal and a metal
compound with covering the erosion part side of the spent
target, and the spent target made of a metal sintered body or a
composite sintered body of a metal and a metal compound are
pressed 1n the umiaxial direction through the deformable
cushioming material made of an mnorganic fiber and then the
raw material powder for a target 1s sintered. Therefore, the
regenerated target reduced 1n voids can be produced even by

the sintering method with umaxial pressing.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a perspective view 1llustrating a j1g 10 for hot-
pressing used 1n the present embodiment;

FIG. 2 1s a longitudinal cross sectional view schematically
illustrating a spent target 1 used in the present embodiment;

FIG. 3 1s a longitudinal cross sectional view schematically
illustrating the condition of the main part after completion of
the powder filling step in the present embodiment;

FIG. 4 1s a longitudinal cross sectional view schematically
illustrating the condition after the cushioning material 1s dis-
posed 1n the present embodiment;

FIG. 5 1s a longitudinal cross sectional view schematically
illustrating the condition after the cushioning material 1s dis-
posed 1n Modification 1 of the present embodiment;

FIG. 6A 1s a metallographic micrograph of the sintered
body of the raw material powder with which the eroded
groove of the erosion part has been filled 1n Example 1 (low
magnification micrograph);

FIG. 6B 1s a metallographic micrograph of the sintered
body of the raw material powder with which the eroded
groove of the erosion part has been filled 1n Example 1 (high
magnification micrograph enlarged in the vicinity of a void
portion);

FIG. 7 1s a metallographic micrograph of the sintered body
of the raw material powder with which the eroded groove of
the erosion part has been filled 1n Example 2;

FIG. 8A 15 a cross sectional view of the spent target in the
thickness direction before cutting;

FIG. 8B is a cross sectional view of the spent target in the
thickness direction aiter cutting.

FIG. 9 1s a metallographic micrograph of the sintered body
of the raw material powder with which the eroded groove of
the erosion part has been filled 1n Example 3;

FIG. 10A 1s a metallographic micrograph of the sintered
body of the raw material powder with which the eroded
groove of the erosion part has been filled in Comparative
Example 1 (low magnification micrograph); and

FIG. 10B 1s a metallographic micrograph of the sintered
body of the raw material powder with which the eroded
groove of the erosion part has been filled in Comparative
Example 1 (high magnification micrograph enlarged 1n the
vicinity of a void portion);

DESCRIPTION OF EMBODIMENTS

Herematter, a method for producing a regenerated target
according to the embodiment of the present invention will be
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described 1n detail. The embodiment described below covers
the hot-pressing sintering method as a sintering method with
uniaxial pressing, but the uniaxial pressure sintering method
which can be applied to the present invention 1s not limited to
the hot-pressing sintering method. For example, the electric
heating sintering method, the spark plasma sintering method,
or the like can be applied.

1. Jig for Hot-Pressing

A 11g 10 for hot-pressing used 1n the present embodiment
includes a frame j1g 12, a bottom j1g 14, and a pushing j1g 16
as shown 1n FI1G. 1, and all of them are made of carbon. The
shape of the frame j1g 12 1s a cylindrical form and 1t has an
iner space 12A piercing in a vertical direction (uniaxial
direction). In carrying out the present invention, the frame j1g
12 1s placed on the tabular bottom j1g 14, and an object (spent
target and raw material powder) to be hot-pressed 1s disposed
in the mner space 12A. The shape of the pushing j1g 16 1s a
cylindrical form to fit to the inner space 12A of the frame j1g
12.

The maternial and the shape of the jig 10 for hot-pressing
described herein are an example and are not limited to the
material or shape described herein. The material of the j1g 10
can be appropriately selected within the range to resist tem-
perature and pressure during hot-pressing. The shape of the
11g 10 can be appropnately changed according to the shape of
the regenerated target to be produced.

2. Spent Target

As shown 1n FIG. 2, the spent target 1 used 1n the present
embodiment has been already eroded by sputtering and has an
erosion part 1A. The erosion part 1A has an eroded groove 1B
which 1s a deeply recessed portion. Also, a target for sputter-
ing 1s generally provided with a stepped portion thinner than
a body part thereof at a peripheral part thereof to be mounted
on a sputtering apparatus, and the spent target 1 used 1n the
present embodiment 1s also provided with a stepped portion
1C at the peripheral part as shown in FIG. 2.

The material of the spent target 1 used 1n the present
embodiment 1s not particularly limited, and may be any of a
sintered body of a metal (a single component, an alloy), a
composite sintered body of a metal and a metal compound (a
metal oxide, a metal nitride, for example), or the like, for
example.

The shape and size of the spent target 1 used 1n the present
embodiment are also not particularly limited, and one entire
sheet of the spent target may be used or a plurality of pieces of
the split spent target may be used.

Hereinafter, in the present embodiment, the case 1n which
the regenerated target having the same outer diameter as the
spent target 1s produced using one entire sheet of the spent
target will be described.

3. Cleaning Step

To the surface of the spent target 1 are attached not only
stain but also a redeposited film deposited during sputtering.
Incorporation of these components 1nto the regenerated target
causes problems such as generation of particles during sput-
tering. Therefore, it 1s preferable that the stain and the rede-
posited film on the surface of the spent target 1 be removed as
many as possible before a powder filling step.

Then, 1n the present embodiment, a cleaning step 1s pro-
vided before the powder filling step. In the cleaning step, the

redeposited film 1s mechanically scraped off by grinding pro-
cess, and then subjected to ultrasonic cleaning to remove the
stain and the redeposited film attached to the surface of the
spent target 1.
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4. Powder Filling Step

FIG. 3 1s a longitudinal cross sectional view schematically
illustrating the condition of the main part after completion of
the powder filling step.

In the powder filling step, the frame j1g 12 15 first placed on
the tabular bottom j1g 14 and one sheet of the spent target 1 1s
placed in the mner space 12A of the frame j1g 12.

Then, the inner space 12A of the frame j1g 12 1s filled with
a raw material powder 2 having the same composition as the
spent target 1 so that recesses and projections are not gener-
ated 1n the surface of the layer of the raw material powder 2 1n
filling. The use of the raw material powder 2 having the same
composition as the spent target 1 prevents the composition of
the obtained regenerated target from changing in the thick-
ness direction, thereby allowing the obtained regenerated
target to be used to a deeper region.

When the regenerated target having the same outer diam-
cter as the spent target 1 1s produced using one entire sheet of
the spent target 1, it 1s preferable that the inner diameter of the
frame j1g 12 be slightly (for example, about 4 to 6 mm) larger
than the outer diameter of the spent target 1 as shown in FIG.
3. Thus, the mterval between a peripheral surface 1D (see
FIG. 2) of the spent target 1 and the inner surface of the frame
11g 12 1s made to be suitable ({or example, about 2 to 3 mm).
The reason to make the mner diameter of the frame j1g 12
slightly larger than the outer diameter of the spent target 1 1s
that the sintered body obtained by hot-pressing 1s necessary to
be provided with an allowance to be cut 1n order to be shaped
into a target by cutting. Also, the reason to preferably set the
interval between the peripheral surface of the spent target 1
and the mner surface of the frame j1g 12 to, for example, about
2 to 3 mm 1s that too small interval between the peripheral
surface of the spent target 1 and the inner surface of the frame
11g 12 results 1n that a sufficient pressure 1s not applied to the
raw material powder 2 1n the interval during hot-pressing and
too large interval results 1n too large allowance to be cut and
becomes uneconomical.

5. Cushioning-Material Disposition Step

In the powder filling step, the spent target 1 1s disposed 1n
the inner space 12A of the frame j1g 12 and the 1nner space
12A 1s filled with the raw matenal powder 2, and then a
cushioning material 3 1s disposed to entirely cover the filled
raw material powder 2 from the upper side as shown 1n FIG.
4.

As the cushioning material 3, a material which resists to
temperature and pressure during hot-pressing and 1s deform-
able under pressure during hot-pressing and has a function to
distribute the pressure even 1f a great pressure 1s locally
applied can be used. Specifically, as the cushioning material
3, a blanket made of a heat-resistant inorganic fiber (for
example, carbon fiber, glass fiber, alumina fiber, or the like)
such as ceramic fiber, for example, can be used. The blanket
1s used by cutting 1t according to the size of the inner space
12A of the frame j1g 12.

A plurality sheets of the cushioning material 3 cut accord-
ing to the size of the mner space 12A are stacked 1n layers as
necessary so that the total thickness of the cushioning mate-
rial 3 1s a necessary and suificient thickness. When one sheet
of the cushioning maternial 3 provides a necessary and sufili-
cient thickness, a plurality of sheets are not necessary to be
layered and one sheet of the cushioning material 3 can be
disposed.

Further, the cushioning material 3 1s not always necessary
to entirely cover the filled raw material powder 2 from the
upper side, and may be disposed only on the upper side of the
eroded groove 1B, for example. It 1s noted that, by disposing
the cushioning material 3 so as to entirely cover the filled raw
material powder 2, an 1sotropic pressure 1s more easily
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applied to the entire raw material powder 2. Therefore, the
pressure 1s also more easily transmitted to the raw material
powder 2 with which the eroded groove 1B of the erosion part
1A 1s filled as well as to the raw material powder 2 with which
the stepped portion 1C of the spent target 1 1s filled, thereby
reducing more voids in the sintered body obtained by hot-
pressing. Thus, 1t 1s preferable that the cushioning material 3
entirely cover the filled raw material powder 2.

Also, a mold release sheet material (Tor example, a carbon
fiber sheet having a mold release function) may be disposed
between the raw material powder 2 with which the inner
space 12A of the frame j1g 12 1s filled and the cushioning
material 3. It 1s to be noted that, the use of the mold release
sheet material having high stifiness reduces pressure distri-
bution effect by the cushioning material 3 and therefore an
1sotropic pressure 1s diflicult to be applied to the entire raw
material powder 2.

6. Hot-Pressing Step (Sintering Step)

Hot-pressing 1s carried out by pressing with the pushing jig
16 from the upper side of the cushioning material 3 disposed
in the cushioning-material disposition step. Then, the raw
material powder for a target 2 with which the mner space 12A
of the frame j1g 12 15 filled 1s sintered to integrate the spent
target 1 and raw material powder 2.

The temperature, pressure, and time of hot-pressing may
be appropriately set according to the composition of the spent
target 1 and the raw material powder 2, but basically may be
the same as the conditions in producing a new target only with
the raw material powder for a target 2.

It 1s preferable that hot-pressing be carried out 1n an inert
atmosphere 1 view of reducing contamination of impurities.

The pernipheral surface of the obtained sintered body 1s
ground by, for example, about 2 to 3 mm, and the front and
rear surfaces are ground by, for example, about 1 mm to
provide the regenerated target.

7. Modification 1

In the embodiment described above, the disposed cushion-
ing material 3 has the uniform thickness throughout the hori-
zontal surface of inner space 12A as shown in FIG. 4. The
cushioning material 3, however, may be disposed so that the
thicker region of the layer of the raw material powder for a
target 2 covering the erosion part 1A side of the spent target 1
results 1in larger amount of the cushioning material 3 to be
disposed on the upper side thereof as shown 1n FIG. 5. The
deposition of the cushioning material 3 1n this manner allows
an 1sotropic pressure to be more easily applied to the entire
raw material powder 2 and also allows the pressure to be more
casily transmitted to the raw material powder 2 with which
the eroded groove 1B of the erosion part 1A 1s filled and the
raw material powder 2 with which the stepped portion 1C of
the spent target 1 1s filled. Accordingly, voids can be further
reduced in the sintered body obtained by hot-pressing.

8. Modification 2

Before the powder filling step may be provided a cutting
step of cutting so as to decrease the degree of recesses and
projections 1n the erosion part 1A side of the spent target 1.
Through this step, the degree of recesses and projections 1s
decreased in the erosion part 1A side of the spent target 1 and
an 1sotropic pressure 1s more easily applied to the entire raw
material powder 2 during hot-pressing. Accordingly, voids
can be further reduced 1n the sintered body obtained by hot-

pressing.

EXAMPLES

(Example 1)

An 88(Co-20Cr)-12T10, target was used as the spent tar-
get, and the regenerated target was produced by the hot-
pressing method.
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First, the spent target to be used was subjected to the
grinding process to mechanically scrape off the redeposited
film and was subsequently subjected to the cleaning process
with ultrasonic cleaning.

Next, the frame j1g 12 was placed on the tabular bottom j1g
14, and one sheet of the spent target after the cleaning process
was placed 1n the mner space 12A of the frame j1g 12 with the
erosion part side facing upward.

Then, the mner space 12A of the frame j1g 12 was filled
with a raw material powder for an 88(Co-20Cr)-12T10, target
having the same composition as the spent target so that
recesses and projections were not generated in the surface of
the layer of the raw material powder 1n filling.

The frame j1g 12 having an imnner diameter of 184 mm was
used. Since the outer diameter of the spent target was 180 mm,
the interval between the peripheral surface of the spent target
and the 1nner surface of the frame j1g 12 was about 2 mm.

Two layered carbon fiber sheets (a sheet of 0.2 mm thick-
ness) having a mold release function were disposed on the
raw material powder with which the 1inner space 12A of the
frame j1g 12 was filled and moreover five layered blankets (a
blanket of 12.5 mm thickness) made of glass fiber were dis-
posed on the carbon fiber sheets as the cushionming material.

Then, hot-pressing was carried out by pressing with the
pushing j1g 16, and the raw material powder for a target with
which the inner space 12A of the frame j1g 12 was filled was
sintered to integrate the spent target and the raw material
powder. An electric heater was used for heating and the con-
ditions of hot-pressing are a temperature of 1100° C., pres-
sure of 20.0 MPa, and time of 360 min.

The mass of the spent target used was 1037.31 g, the mass
of the raw material powder for a target was 442.69 g, and the
mass of the sintered body after hot-pressing was 1477.43 g.

FIGS. 6 A and 6B show a metallographic micrograph of the
sintered body of the raw material powder with which the
eroded groove of the erosion part of the spent target was filled
among the regions of the sintered body after hot-pressing.
FIG. 6A 1s a low magnification micrograph and FIG. 6B 1s a
high magnification micrograph enlarged in the vicinity of a
void portion. Voids were extremely little and were hardly
observed as shown in FIGS. 6A and 6B (compared to the
metallographic micrographs (FIGS. 10A and 10B) of Com-

parative Example described below).

(Example 2)

As shownn FIG. 5, seven sheets o the cushioning material
were disposed on the upper side of the thick region of the layer
of the raw material powder for a target covering the erosion
part side of the spent target (the eroded groove of the erosion
part, and the stepped portion), and four sheets of the cushion-
ing material were disposed on the other regions. The mass of
the spent target used was 1030.85 g and the mass of the raw
matenial powder for a target was 449.15 g. Except these,
hot-pressing was carried out i1n the same manner as in
Example 1.

The mass of the sintered body aifter hot-pressing was
147691 g.

FIG. 7 shows a metallographic micrograph of the sintered
body of the raw material powder with which the eroded
groove o the erosion part of the spent target was filled among
the regions of the sintered body after hot-pressing. Voids were
not observed at all as shown i FIG. 7.

(Example 3)

The erosion part of the spent target was cut before filling it
with the raw material powder for a target to decrease the
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degree of recesses and projections of the erosion part. FIG.
8 A 15 a cross sectional view of the spent target in the thickness
direction before cutting, and FI1G. 8B 1s a cross sectional view
ol the spent target 1n the thickness direction after cutting. The
mass of the spent target used was 1098.72 g before cutting and
1081.52 g after cutting, and the mass of the raw material
powder for a target was 501.28 g. Except these, hot-pressing,
was carried out in the same manner as in Example 1.

The mass of the sintered body after hot-pressing was
1578.27 g.

FIG. 9 shows a metallographic micrograph of the sintered
body of the raw material powder with which the eroded
groove of the erosion part of the spent target was filled among
the regions of the sintered body after hot-pressing. Voids were
not observed at all as shown 1n FIG. 9.

(Comparative Example 1)

In the same manner as general hot-pressing, hot-pressing
was carried out without a cushioning material. The mass of
the spent target used was 1100.24 g, and the mass of the raw
material powder for a target was 349.76 g. Except these,
hot-pressing was carried out in the same manner as in

Example 1.

The mass of the sintered body after hot-pressing was
1446.85 g.

FIGS. 10A and 10B each show a metallographic micro-
graph of the sintered body of the raw matenal powder with
which the eroded groove of the erosion part of the spent target
was filled among the regions of the sintered body after hot-
pressing. FIG. 10A 1s a low magnification micrograph and
FIG. 10B 1s a high magnification micrograph enlarged 1n the
vicinity of the void portion. A lot of voids were observed as
shown 1n FIGS. 10A and 10B.

(Consideration)

Compared to Comparative Example 1 1n which hot-press-
ing was carried out without a cushioning material in the same
manner as general hot-pressing, 1n Example 1 in which hot-
pressing was carried out with the cushioning material dis-
posed, the sintered body of the raw matenal powder with
which the eroded groove of the erosion part of the spent target
was filled had extremely reduced voids.

In Example 2, the number of sheets of the cushioning
material disposed on the upper side of the thick region of the
layer of the raw maternial powder for a target covering the
erosion part side of the spent target (the eroded groove of the
erosion part, and the stepped portion) was increased. In this
example 2, voids were not observed at all in the sintered body
of the raw material powder with which the eroded groove of
the erosion part of the spent target was filled.

In addition, in Example 3 the erosion part of the spent target
was cut before filling it with the raw material powder for a
target to decrease the degree of recesses and projections of the
erosion part and the cushioning material was disposed 1n the
same manner as 1n Example 1. In this Example 3, voids were
not observed at all 1in the sintered body of the raw material
powder with which the eroded groove of the erosion part of
the spent target was {filled.

Therefore, 1t 1s highly effective to carry out hot-pressing
with the cushioning material disposed 1n order to reduce voids
in the regenerated target.

Moreover, 1t 1s effective to increase the amount of the
cushioning material disposed on the upper side of the thick
region of the layer of the raw material powder for a target (the
eroded groove of the erosion part, and the stepped portion) 1n
order to reduce further voids 1n the regenerated target.
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Also, 1t 1s effective to decrease the degree of recesses and
projections of the erosion part by cutting the erosion part of
the spent target before filling the raw material powder for a
target 1n order to reduce further voids in the regenerated
target.

INDUSTRIAL APPLICABILITY

According to the present invention, the regenerated target
reduced 1 voids can be produced even by the sintering
method with uniaxial pressing.

REFERENCE SIGNS LIST

1. .. spent target

1A ... erosion part

1B . .. eroded groove

1C . . . stepped portion

1D . . . peripheral surface

2 . . . raw material powder for a target
3 . .. cushioning material

10 ... 71g

12 . . . frame j1g

12A . .. 1nner space

14 . . . tabular bottom j1g
16 . .. pushing j1g

The mvention claimed 1s:

1. A method for producing a regenerated target, compris-
ng:

a powder {illing step of disposing a spent target made of a
metal sintered body or a composite sintered body of a
metal and a metal compound 1n an inner space of a frame
11g having the mner space piercing in a uniaxial direc-
tion, and filling the inner space with a raw material
powder for a target made of a metal or made of a metal
and a metal compound to cover an erosion part side of
the spent target with the raw material powder for a target;

a cushioning-material disposition step of disposing a
deformable cushioning material made of an norganic
fiber so that the raw material powder for a target with
which the inner space has been filled 1n the powder
filling step 1s sandwiched between the spent target and
the cushioning material; and

a sintering step of pressing the raw material powder for a
target with which the inner space has been filled and the
spent target 1n the uniaxial direction through the cush-
ioning material disposed 1n the cushioning-material dis-
position step and sintering them,

wherein an inner diameter of the frame j1g 1s 4 mm to 6 mm
larger than an outer diameter of the spent target so that
there 1s a spacing between a peripheral edge surface of
the spent target and an inner surface of the frame j1g, and
wherein the filling of the 1nner space with a raw material
powder further disposes the raw material powder within
the spacing between the peripheral edge surface of the
spent target and the iner surface of the frame j1g.

2. The method for producing a regenerated target according,
to claim 1, wherein in the cushioning-material disposition
step the cushioning material 1s disposed so as to cover the
entire raw material powder for a target.

3. The method for producing a regenerated target according,
to claim 1, wherein in the cushioning-material disposition
step a plurality of layered sheets of the cushioning material
are disposed.
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4. The method for producing a regenerated target according,
to claim 1, wherein the cushioning material 1s a blanket made
of an morganic fiber that can resist temperature and pressure
in the sintering step.

5. The method for producing a regenerated target according,
to claim 4, wherein the morganic fiber 1s at least one kind of
fiber selected from carbon fiber, glass fiber, and alumina fiber.

6. The method for producing a regenerated target according
to claim 1, further comprising, before the powder filling step,
a cleaning step of cleaning the erosion part side of the spent
target.

7. The method for producing a regenerated target according,
to claim 1, further comprising, before the powder filling step,
a cutting step ol cutting the spent target so as to decrease a

degree of recesses and projections 1n the erosion part side of
the spent target.

8. The method for producing a regenerated target according,
to claim 1, wherein the raw material powder for a target has
the same composition as the spent target.

9. The method for producing a regenerated target according,
to claim 1, wherein the sintering step 1s carried out 1n an inert
atmosphere.

10. A method for producing a regenerated target, compris-
ng:

a powder filling step of disposing a spent target made of a
metal sintered body or a composite sintered body of a
metal and a metal compound 1n an inner space of a frame
11g having the inner space piercing in a vertical direction
with an erosion part side facing upward, and filling the
iner space with a raw material powder for a target made
ol a metal or made of a metal and a metal compound to
cover the erosion part side of the spent target with the
raw material powder for a target;

a cushioning-material disposition step of disposing a
deformable cushioning material made of an norganic
fiber on an upper side of the raw material powder for a
target with which the inner space has been filled 1n the
powder filling step; and

a sintering step of pressing the raw material powder for a
target with which the inner space has been filled and the
spent target from the upper side 1n a umiaxial direction
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through the cushioning material disposed 1n the cush-
ioning-material disposition step and sintering them,

wherein an inner diameter of the frame j1g 1s 4 mm to 6 mm

larger than an outer diameter of the spent target so that
there 1s a spacing between a peripheral edge surface of
the spent target and an inner surface of the frame j1g, and
wherein the filling of the 1nner space with a raw material
powder further disposes the raw material powder within
the spacing between the peripheral edge surface of the
spent target and the 1nner surface of the frame j1g.

11. The method for producing a regenerated target accord-
ing to claim 10, wherein 1n the cushioning-material disposi-
tion step the cushioning material 1s disposed so as to cover the
entire raw material powder for a target.

12. The method for producing a regenerated target accord-
ing to claim 10, wherein in the cushioning-material disposi-
tion step a plurality of layered sheets of the cushioning mate-
rial are disposed.

13. The method for producing a regenerated target accord-
ing to claim 10, wherein the cushioning matenal 1s a blanket
made of an inorganic fiber that can resist temperature and
pressure 1n the sintering step.

14. The method for producing a regenerated target accord-
ing to claim 13, wherein the inorganic fiber 1s at least one kind
of fiber selected from carbon fiber, glass fiber, and alumina
fiber.

15. The method for producing a regenerated target accord-
ing to claim 10, turther comprising, before the powder filling
step, a cleaning step of cleaning the erosion part side of the
spent target.

16. The method for producing a regenerated target accord-
ing to claim 10, further comprising, before the powder filling
step, a cutting step of cutting the spent target so as to decrease
a degree of recesses and projections 1n the erosion part side of
the spent target.

17. The method for producing a regenerated target accord-
ing to claim 10, wherein the raw material powder for a target
has the same composition as the spent target.

18. The method for producing a regenerated target accord-
ing to claim 10, wherein the sintering step 1s carried out 1n an

inert atmosphere.
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